Purpose Multifactorial etiology of behavioral symptoms (BS) and unsettled relationships (UR) in long-term care facility (LTCF) residents, who are characterized by comorbidity of somatic and mental diseases, makes the treatment process particularly difficult. The main goal of this study was to analyze a line of pharmacological and non-pharmacological treatment of clinically complex LTCF residents presenting BS and UR. Methods This was a cross-sectional study of 301 LTCF residents with the use of interRAI-LTCF questionnaire. Descriptive statistics provided frequencies of pharmacological and non-pharmacological interventions in residents presenting BS and UR. Logistic regression models identified potential factors associated with administering antipsychotics, sedatives and antidepressants. Results We found that residents with BS had a higher chance of being prescribed antipsychotics (OR 3.06; CI 1.59-5.86; p < 0.001). They were at greater risk of using sedatives only when BS were associated with older age or depression symptoms. However, BS associated with depression did not increase chance of using antidepressants. The UR had no impact on the use of psychotropic drugs. Moreover, staff's frustration in caring for residents with BS was associated with reduced risk of prescribing sedatives (OR 0.10; CI 0.02-0.68; p < 0.02). In contrast to pharmacotherapy, the non-pharmacological interventions were rarely applied. Conclusions LTCF residents manifesting BS were more frequently treated with antipsychotics and sedatives compared to antidepressants, even when BS were associated with depression. The multifactorial etiology of BS and UR in a clinically complex LTCF resident requires recognition of the causes of BS and UR for an appropriate treatment to be applied.
Introduction
A long-term care facility (LTCF) is a specific setting where problems with social functioning are often presented by residents posing threat to themselves, other residents as well as their informal and formal caregivers. Prevalence of behavioral symptoms (BS, understood as a person's inappropriate verbal, vocal or motor activity [1] [2] [3] ) and unsettled Electronic supplementary material The online version of this article (https ://doi.org/10.1007/s4199 9-018-0127-2) contains supplementary material, which is available to authorized users. relationships (UR, defined as a reasonably consistent pattern of resident's hostility or criticism expressed verbally or with physical gestures toward other resident or staff member [4] ) in LTCF varies widely from 7 to 91%, depending on terminology [1, [5] [6] [7] [8] . The definitions of BS and UR used in this study are provided in the Annex. The occurrence of BS or UR in LTCF is a common reason for using physical or chemical restraints on residents and is associated with increased health care costs due to staff turnover, psychological workload and absenteeism [8, 9] .
Based on literature review, the psychotropic drugs are often the first-line interventions used by health care professionals to treat BS and UR in older people [8, 10] . The prevalence of prescribing antipsychotics amongst the older population is impressive. They are administered to the range of 17-65% of LTCF residents [11] , despite the evidence indicating that these drugs have limited impact on reducing agitated and disruptive behaviors [8, 10, 11] . Moreover, the antipsychotic medicines are not recommended to older people for long-term use due to possible side effects [8, 11] . Benzodiazepines are the second type of drugs most commonly prescribed to manage BS in older individuals. As the literature review indicates, benzodiazepines should also be used with caution among older residents, as their long-term administration has been linked with cognitive deterioration, poor functional autonomy, falls, and addictions [8, 10, 12] . On the other hand, antidepressant drugs are rarely chosen as treatment for BS among the older population [11] .
Managing the BS and UR also involves non-pharmacological strategies. The review made by Cohen-Mansfield et al. [13] mentioned that social contact (real or simulated), psychological interventions (such as behavior therapy, reality orientation, validation therapy, life reviews), structured activities and multisensory therapy resulted in a statistically and clinically meaningful reduction of the manifestation of BS. Another review made by Snowden et al. [11] showed that music therapy, art therapy, ADL training, recreational therapy and a walking program are valuable in minimizing disruptive behaviors such as agitation and aggression. Other researchers pointed to the beneficial effect of physical exercise on reducing the frequency of problems in social functioning presented by LTCF residents [11, [14] [15] [16] . When a non-pharmacological intervention is applied individually to each resident, the impact on BS is even greater [11, 13, 17] .
So far, there is extensive research literature on pharmacological and non-pharmacological interventions that addresses managing of BS and UR in patients with dementia. However, in many health care systems, the typical LTCF population consists of residents with a variety of physical and psychological health problems in the course of a chronic somatic and/or mental illness. Thus, in this paper, we aim to analyze the line of pharmacological and non-pharmacological treatment of clinically complex LTCF residents presenting BS (including wandering, physical and verbal abuse, socially and sexually inappropriate behavior, resistance to prescribed care or treatment), UR (such as conflict with or repeated criticism of other residents or staff) or a specific type of UR that is staff's persistent frustration during contact with a resident.
Methods

Setting and Sample
The study was performed within LTCF in a large city in Poland. It is an institution providing round-the-clock medical care (provided by a full-time employed physicians) and nursing care to 510 residents with physical and mental disability associated not only with dementia but also with a variety of somatic and psychiatric health problems. This particular LTCF provides care through three different departments: psychogeriatric ward (for residents with a chronic psychiatric disorder and Alzheimer's disease), palliative care ward (for patients in the terminal stage of cancer disease) and long-term care (LTC) ward (for disabled people with chronic somatic comorbidities). The aim of our study was to find the possible connections between certain treatments and problems with social functioning which are not directly related to severe psychiatric illness or end-of-life stage. Therefore, we decided to conduct the study only in the LTC ward for chronically ill residents to examine a group with mixed health problems and treatments, and thus to be able to notice differences between them. From a total of 354 residents admitted to the LTC ward, we excluded fifty-two residents who were unable to present any BP or UR due to coma or lack of discernible consciousness. One exclusion was on account of lack of data on analyzed factors. The final sample involved 301 residents aged 31-94 years, with 60 individuals below the age of 65 (19.9%) and 82 individuals above the age of 85 (27.2%). In Poland, the criterion for admission to LTCF is not age, but the Barthel Index below 40 points. That explains the relatively high frequency of people under 65 in the studied population. Since problems with social functioning are not limited only to older residents, we decided to study all clinically complex residents of the LTC ward to analyze therapeutic approaches in controlling their functioning.
Study design
This was a cross-sectional study. The LTC residents were assessed in 2013 during an 8-month period by nurses who passed standardized training which included step-bystep assessments as specified in the user's manual of the interRAI-LTCF questionnaire (interRAI Long-Term Care Facilities Assessment System-www.inter rai.org). The nurses completed the questionnaire based on a three-day observation of the residents as well as information obtained from medical records, family members and other staff.
The interRAI-LTCF is a comprehensive geriatric assessment tool which was designed to assist clinicians in supervising the care given to the LTCF residents and to provide a comprehensive view of the residents' health needs and strengths in a long-term care institution. The questionnaire includes over 350 variables reflecting socio-demographic characteristics, health status in terms of disease diagnoses, cognition, mood, behavior, functional status, medication, social support, and service use. It has been validated and proved to be reliable in several countries [18] . The questionnaire has been translated into Polish and passed cross-cultural adaptation preserving the rigorous format of translation methodology. The interRAI-LTCF tool comprises of several validated scales. A seven-point Cognitive Performance Scale (CPS) was used in the assessment of cognitive functioning as normal or nearly intact (score of 0-1), moderately impaired (2-3) or severely impaired (4-6) [19] . Depression symptoms were evaluated using the seven-item Depression Rating Scale (DRS), where a score of 3 or higher suggested probable depression [20] . A seven-point Activities of Daily Living Hierarchy scale (ADLh) categorized the level of resident's self-reliance as independent (ADLh = 0-1), moderately dependent (ADLh = 2-3), and severely dependent (ADLh = 4-6) [21] . A score of Pain Scale ranged from 0 to 4, with values equaling 2 and higher indicating daily presence of pain [22] .
In our analysis, the problems with social functioning presented by LTCF residents were assessed in terms of presence of behavioral symptoms-BS (identified as any of the following: wandering, verbal or physical abuse, socially inappropriate behavior, inappropriate sexual behavior, and resistance to prescribed care or treatment), unsettled relationships-UR (such as conflict with or repeated criticism of other residents, conflict with or repeated criticism of staff) or specific type of UR that is staff reporting persistent frustration in dealing with resident. The current psychotic symptoms were defined as presence of delusions, hallucinations or abnormal thought process. Due to low prevalence of some psychiatric diseases, such as anxiety disorder, bipolar disorder and schizophrenia, we aggregated them in one variable of "psychiatric disorders other than depression and dementia". Pharmacological interventions were recorded by the nurses based on drug dispensary cards which included the name and daily dose of drugs administered on the day of data collection. For statistical analysis, The Anatomical Therapeutic Chemical (ATC) was applied to classify psychotropic drugs into following groups: antipsychotics (N05AA, N05AB, N05AD, N05AF, N05AH, N05AL, N05AX), antidepressants (N06AA, N06AB, N06AX), and sedatives (including anxiolytics and hypnotics from the following ATC groups: N05BA, N05BB, N05CD, N05CF) [23] . The non-pharmacological interventions were categorized into four groups: physiotherapy (PT, physical therapy provided by a qualified physical therapist), occupational therapy (OT, individual and group therapy provided by a qualified occupational therapist aiming to engage residents in meaningful activities such as art and music therapy), psychological care (therapy tailored to the resident's needs given by a qualified psychologist) and ADL training (nursing intervention that promotes a person's ability to attain maximum functional potential in daily activities). The descriptions of each of the non-pharmacological intervention used in this particular LTCF and included in the analyses of this study are provided in the Annex.
In this particular LTCF, the residents were qualified for non-pharmacological interventions based on medical consultation (in the field of physiotherapy and ADL training) and psychologist examination (in the field of occupational therapy and psychological care). The non-pharmacological interventions as well as the diagnoses (coded with ICD-10) were obtained by the nurses from the medical records.
Statistical analysis
We applied the descriptive statistics including frequencies and percentages for qualitative variables, and for quantitative variables means and SDs for normally distributed ones, and medians and quartiles otherwise. We used Chi square test to examine frequency of pharmacological and nonpharmacological interventions in LTCF residents presenting BS, UR and other symptoms which might be associated with the occurrence of BS and UR. These were: age, gender, cognitive impairment and ADL dependency, psychotic symptoms (e.g., abnormal thought process, delusions, hallucinations), symptoms of depression, symptoms related to mental disorders, sleep disorders, aphasia and communication deficiencies (like problems in understanding others or being understood by others), daily pain, and feeling of loneliness [1-4, 6, 8, 9, 11, 12, 24-27] . We mainly focused on testing if BS, UR or staff's persistent frustration in contact with a resident were independent factors determining the use of psychotropic drugs from certain medicine groups. Separate logistic regression models were created for treatment interventions with antipsychotics, antidepressants and sedatives. A multivariate regression model was developed starting from a univariate model including only the variable representing the potential reason for prescribing particular type of medicine-the so-called base variable. Then, other variables were added to the model one by one, and interaction of each of them with the base variable was tested. Significant interactions were retained in the model. When all analyzed variables were added to the model, they were removed one by one, starting from the least significant one (with p value closest to 1). In the final regression models, all variables were retained for which main effect was significant at a level of less than 0.1 or their presence in the model caused that main effect for some other variable was significant at that level. Each regression model was adjusted for gender, age and CPS score. The obtained results were considered statistically significant if p value was less than 0.05. All the analyses were conducted using IBM SPSS Statistics 24 software for Windows (IBM SPSS Statistics, IBM Corporation, Chicago, IL).
Results
Study group characteristics
The study group included 301 LTCF residents with a median age of 79 years (quartiles Q1 = 67, Q3 = 86) and a female predominance (68.4%). More than 80% of the studied residents had moderate to severe dependency in ADL and almost 70% of them showed cognitive impairment. The prevalence of any of BS was around 22.9% in the studied group, while 25.9% of LTCF residents presented at least one type of UR. The in-depth characteristics of the study group are presented in Table 1 in the column with results for total sample.
The frequency of application of pharmacological and non-pharmacological interventions
In general, the rates of the use of psychotropic drugs in our study population were high for antipsychotics (in 38.9% of residents) and sedatives (in 35.2% of residents). About 16.9% of assessed residents received antidepressants ( Table 1 ). The patients with BS were administered antipsychotic drugs more frequently than those without these signs. Both the presence of depression symptoms as well as other psychiatric diseases affecting residents were associated with significantly more frequent use of drugs from all considered groups (antipsychotics, sedatives, antidepressants). The residents with sleep disorders were administered sedatives and antipsychotics more frequently compared to those without such problems. The residents with daily pain received sedatives more often than those without or with less frequent than daily pain. Over one-fourth of residents expressing feeling of loneliness as well as residents with moderate cognitive impairment received antidepressants. The other considered variables and UR or frustration of the LTCF staff caused by a resident had no impact on prescribing psychotropic drugs.
Among the non-pharmacological interventions shown in Table 2 , the psychological care was the most common therapy applied to 64.5% of LTCF residents. It was significantly more often prescribed to residents manifesting psychiatric disorder, depression symptoms, BS, sleep disorders and feeling loneliness, but not to residents with any type of UR. The use of PT (16.9%), OT (3.3%), and ADL training (15.6%) was definitely less frequent than pharmacological treatment. These therapies were significantly more frequently applied to residents cognitively intact, with no physical ADL dependency or communication deficiencies (such as problems with understanding others or being understood by others).
Factors associated with a type of pharmacological intervention
Use of antipsychotics
As a result of the multivariate analysis (presented in Table 3 ), we found that the residents with BS had more than three times greater odds for receiving the antipsychotic drug than the residents without those symptoms. Similarly, a history of mental illness or a current diagnosis of a psychiatric disorder (other than depression and dementia) increased their chances of being prescribed an antipsychotic medicine. The relation between psychotic signs and the use of antipsychotics was more complex due to the interaction of two variables: psychotic symptoms and communication deficiencies. Thus, the presence of psychotic symptoms in patients who communicated well increased odds for treatment with antipsychotics about five times compared to psychotic symptoms in residents with communication problems. Neither UR nor staff's persistent frustration had influence on the prescribing of antipsychotics.
Use of sedatives
We found that sleep disorders increased more than five times the odds for the use of sedative drugs among residents compared to individuals without these problems ( Table 4) . The presence of BS among the younger residents without depression who did not frustrate the staff was associated with about ten times lower chance of being prescribed a sedative in comparison to individuals without BS. However, when BS appeared in older residents, the odds for taking sedative drugs increased among individuals at the age of 71-85 years and older, as compared to younger individuals. Depression among residents without BS had no influence on the use of sedatives, but when depression symptoms were accompanied with BS, the chance of using sedative drugs increased over five times compared to residents without BS. Interestingly, staff's frustration concerning the residents who showed BS was associated with ten times lower chance of prescribing sedative medicine, as compared to the impact of staff's frustration addressed at patients without BS. 
Characteristics of LTCF residents
Total sample Pharmacological intervention utilization % (n) Antipsychotics % (n) Antidepressants % (n) Sedatives % (n) 
Use of antidepressants
The presence of depression symptoms was associated with higher odds for treatment with antidepressants, yet in our sample this finding was not statistically significant. However, we found a significant interaction between the presence of depression symptoms and age or gender. Therefore, among residents without depression symptoms, the older ones had lower odds for receiving antidepressant as compared to the younger residents. However, residents at the age of 71 years and older showing depression symptoms were over six times more likely to be prescribed antidepressants, compared to the younger residents. In the group of residents without depression, females had a greater chance of getting the antidepressant medicine than males. Yet, in the group of residents showing signs of depression, women had significantly a lower chance of being treated with an antidepressant (OR = 0.12) than men, compared to the group of residents without depression. The residents with mild or moderate cognitive impairment had an over two times higher chance of being treated with an antidepressant drug compared to the intact residents. Neither BS nor UR nor staff's persistent frustration had influence on the prescribing of antidepressants (see Table 5 ).
Discussion
As a result of our study, we found that the use of antipsychotics and sedatives in LTCF residents is substantial (38.9% and 35.2%, respectively). This observation is in line with the common trend in caring for older patients, as many systematic reviews indicated that among psychotropic drugs both the antipsychotics and sedatives are widely used in LTCFs in the USA and Europe [28] [29] [30] [31] [32] [33] .
Similarly to other studies [8, 10, 11, 32] , our results confirmed that antipsychotics and sedatives are excessively administered to older people to manage the BS. Determining the accuracy of this treatment is difficult due to the multifactorial etiology of BS in LTCF residents (e.g., dementia, depression, psychotic symptoms, pain, type of personality, vision and hearing impairments, aphasia) [1-4, 8, 9, 12, 25, 27] . The use of antipsychotic and sedative drugs is for many LTCF individuals inevitable (especially in the short-term administration), as it decreases the BS in the course of dementia and also minimizes the risk of their own and others' lives being threatened. However, looking overall at the obtained results, it appears that BS in the course of depression is often misinterpreted for symptoms of dementia or mental disorders associated with psychotic symptoms, which leads to a more frequent use of antipsychotics and sedatives rather than antidepressants. A possible explanation for this observation lies in the complexity of mental health problems in older population that makes the diagnosis process a great challenge. There is evidence that this complexity is reflected in the pattern of pharmacological interventions where antipsychotic as well as sedative drugs are overused and antidepressants are under-prescribed [8, 10] .
In our study, the UR (such as conflict with or repeated criticism of other residents or staff) had no impact on the use of psychotropics nor was it related to the non-pharmacological interventions. At this stage of the research, it is difficult to characterize implications of this result. On one hand, we can observe a tendency to minimize the amount of psychotropic drug used among older people due to their side effects [31] [32] [33] , while on the other hand, lack of any treatment and non-pharmacological interventions may be considered as a sign of ignorance of symptoms associated with the patient's suffering.
Bold numbers show that stars showing the level of statistical significance refer to statistically significant difference between bolded frequencies of use of certain pharmacological or non-pharmacological therapy depends on presence or not of certain character in the LTCF residents P value: *p < 0.05; **p < 0.01; ***p < 0.001, ADL activities of daily living, LTCF long term care facility Moreover, we found that LTCF staff's frustration in caring for residents with BS was associated with reduced risk of prescribing sedative drugs (Table 4) . It was even stronger among residents with cognitive impairment. This observation may indicate that staff's frustration while delivering the care to residents does not trigger application of psychotropic drugs. That should be evaluated as an indicator of good quality care. Looking overall at the obtained results, it appears that the staff may be more tolerant to the presence of BS in patients with dementia than in residents without clear cause of BS, which may lead to lower psychotropic drug use in residents with cognitive impairment.
Apart from the results considering the analyzed problems with social functioning, we found interesting results showing that residents with communication deficiencies (e.g., due to stroke or dementia) manifesting psychotic signs had a lower chance of being treated with antipsychotic drugs compared to individuals with psychotic symptoms but without problems with understanding others or being understood by others. This result might be interpreted as not sufficient treatment of delusions, hallucinations and abnormal thought process in residents who are not able to communicate well.
Interestingly, neither BS nor UR nor staff's persistent frustration had influence on prescribing antidepressants. It is surprising as the results of our previous research conducted in the same study group had shown that depression was a significant risk factor for both behavioral symptoms and unsettled relationships [25, 27] . This observation is in Bold numbers show that stars showing the level of statistical significance refer to statistically significant difference between bolded frequencies of use of certain pharmacological or non-pharmacological therapy depends on presence or not of certain character in the LTCF residents P value: *p < 0.05; **p < 0.01; ***p < 0.001, ADL activities of daily living, LTCF long term care facility sync with the results of other studies [1-4, 11, 24] . The lack of administration of antidepressants therapy among residents with BS and UR could be explained with the common underestimation of depression symptoms presented by older patients. Existing evidence suggests that as much as 85% of depressed older people are not diagnosed properly [6] , and therefore treated in an inadequate way.
In comparison with pharmacotherapy, the non-pharmacological interventions were rarely applied, mostly to the relatively independent in ADL and not cognitively impaired LTCF residents. The most common type was the psychological care, prescribed to residents with different psychiatric disorders, BS, sleep disturbance and feeling of loneliness. In the analyzed LTCF, the psychological care was tailored to the residents' needs and included life review, validation therapy, reality orientation, reminiscence, supportive counseling. In the literature review, such psychological interventions are listed as effective in the reduction of BS, through the use of an appropriate communication method and emotional support [8] .
The results obtained in our study confirmed the complexity of diagnosing and treating the LTCF residents with BS and UR, due to interaction and overlap of various symptoms and factors related to the functional status. To maximize the effectiveness in managing residents' problems with social functioning, it is crucial to differentiate their possible determinants including multifactorial etiology of BS and UR in older residents [1-4, 8, 9, 12, 25, 27] . The differential diagnosis should take into account relations between dementia and depression, pain and depression, psychosis and depression or dementia, the coexistence of sleep disturbances, pain and social isolation. Furthermore, the complexity of mental health problems in LTCF population points to the need of systematic examination of residents in LTC institutions for depression as well as psychotic and behavioral symptoms. Such observations should be recorded in the daily routine care reports on residents functioning. Based on our findings, we recommend that LTC staff should be trained in effective recognition and understanding of possible causes of BS and UR in LTCF residents, including depression, pain, sensory deficits, cognitive impairment, sleep disorders, feeling of loneliness, psychosis and limitations of autonomy with physical or chemical restraints [1-4, 8, 9, 12, 25, 27] . It is also very important to take care of minimizing the caregiver's job stress, as caring for residents with BS and UR in long-term perspective is demanding, resulting in higher risk of absenteeism and burnout syndrome in LTCF staff [10, 26] . Since medications and nonpharmacological interventions rarely totally eliminate the presence of BS and UR in LTCF residents [5, 7, 11] , it is crucial to provide the staff with debriefing meetings which have good effects on managing work stress and delivering supportive counseling.
Study advantages and limitations
This article aimed to scrutinize the line of accepted treatment of typical clinically complex LTCF population (not limited to residents with dementia) presenting BS and UR. The value of this study is that the data collection was solely intended for research purposes, was performed by trained staff and covered all residents in the facility. The data on treatment was accurate and obtained based on drug dispensary cards which included name and daily dose of drugs administered on the day of data collection. However, due to the cross-sectional design of the study, its findings do not indicate cause-and-effect relationships.
Thus, we could not analyze the effects of pharmacological and non-pharmacological approaches. We focused on studying the relations between symptoms and the type of treatment looking for the most probable choice of therapeutic pattern. The future research on pharmacological and non-pharmacological interventions in managing BS and UR in LTCF residents should undertake an observational approach to study the issue of individualization and proper selection of treatment as well as to register potential adverse effects. Moreover, the characteristics of pharmacological and non-pharmacological interventions should be analyzed to optimize their impact, including timing, duration, location and intensity.
Conclusions
To sum up, the main goal of this paper was to find if BS and UR presented by the LTCF residents increase the risk of treatment with certain classes of psychotropic drugs. We found that residents with BS (such as wandering, socially inappropriate behaviors, verbal and physical abuse, resistance to prescribed care or treatment) were preferably treated with antipsychotics and sedatives rather than antidepressants, even when BS were associated with depression. Furthermore, we did not find any significant relation between UR and taking psychotropic drugs. It was also concluded that LTCF staff's frustration in caring for residents with BS did not trigger more frequent administering of psychotropic medicine.
The obtained results constitute confirmation that the care and treatment of LTCF residents with BS and UR is a complex and challenging task. Since both BS and UR may appear in the course of different diseases, we concluded that multifactorial etiology of these symptoms in clinically complex LTCF residents requires better recognition of the underlying causes for applying an appropriate treatment. We believe the results of our study may encourage care professionals to pay more attention to finding causes of BS presented by the LTCF residents and contribute to improving their strategy in managing these symptoms.
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